Misregulation of connexin43 gap junction channels and congenital heart defects.
Although there is general agreement that gap junction channels formed by the connexin43 (Cx43; alpha 1) protein most likely have important roles during heart development, evidence to support this view has been equivocal. Lacking this information, it is difficult to understand the basis of heart malformations found in the Cx43 knockout mice and in children with a severe form of visceroatrial heterotaxia that coincides with missense mutations of the Cx43 gene. To address this issue we used a combination of western blots to follow the emergence of Cx43 in heart, and in vitro and in vivo phosphorylation to assess the effect of mutation on Cx43 phosphorylation. We evaluated the activity ratios of cAMP-dependent protein kinase and protein kinase C in hearts of 8.5-day-old mouse embryos through to birth. The results demonstrate that Cx43 is present in the native phosphorylated species in day 8.5 hearts and thereafter. Further, the activities of cAMP-dependent protein kinase and protein kinase C are mirror images of each other during the 8.5-10.5 days of early heart development. From these results we conclude that Cx43 gap junction channels are present and capable of being regulated by day 8.5 of embryonic heart development.